
Generative AI, Causality and 
Game Theory



Game Theory & GAN

Current Research in game theory for GAN 

My research target in generative AI

Discussions: game theory for generative AI 



Generative approaches

Generative models: to generate synthetic data with 
the same statistical distributions as the real world data

https://www.youtube.com/watch?v=sucqsk
XRkss&t=2s

https://www.youtube.com/watch?v=CIfsB_E
YsVI

https://www.youtube.com/watch?v=sucqskXRkss&t=2s
https://www.youtube.com/watch?v=sucqskXRkss&t=2s
https://www.youtube.com/watch?v=CIfsB_EYsVI
https://www.youtube.com/watch?v=CIfsB_EYsVI




The Challenge

A huge utility table and discriminator and the 
combination of possible parameter values 
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Mixed Strategy Nash Equilibria (MNE)

Wiatrak: Stabilizing Generative Adversarial Networks: A Survey, 
2020

Grnarova et al: An Online Learning Approach to Generative 
Adversarial Networks, 2017

Ge et al: Fictitious GAN: Training GANs with Historical Models, 2018

Oliehoek et al: GANGs: Generative Adversarial Network Games, 
2017

Oliehoek et al: Beyond Local Nash Equilibria for Adversarial 
Networks, 2018

Hsieh et al: Finding Mixed Nash Equilibria of Generative 
Adversarial Networks, 2018

Farnia et al: GANs May Have No Nash Equilibria, 2020



My 
Target 



Why Generative? 
“What I cannot create, I do not understand”

A new way for simulation via statistics 

Learn causality through generation 



Causal inference & 
Generative approaches

Causal Inference: to discover causality between data 
variables without making assumptions of data 
sufficiency.



Game Theory & Generative AI

Multiple generators 

Casual relations between the generators 

Multiple discriminators (critics) 

N-player Games 

Sequential Games 
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